Short-term glucocorticoid treatment compromises both permeability barrier homeostasis and stratum corneum integrity: inhibition of epidermal lipid synthesis accounts for functional abnormalities.
Prolonged exposure of human epidermis to excess endogenous or exogenous glucocorticoids can result in well-recognized cutaneous abnormalities. Here, we determined whether short-term glucocorticoid treatment would also display adverse effects, specifically on two key epidermal functions, permeability barrier homeostasis and stratum corneum integrity and cohesion, and the basis for such changes. In humans 3 d of treatment with a potent, commonly employed topical glucocorticoid (clobetasol), applied topically, produced a deterioration in barrier homeostasis, characterized by delayed barrier recovery and abnormal stratum corneum integrity (rate of barrier disruption with tape strippings) and stratum corneum cohesion (microg protein removed per stripping). Short-term systemic and topical glucocorticoid produced similar functional defects in mice, where the basis for these abnormalities was explored further. Both the production and secretion of lamellar bodies were profoundly decreased in topical glucocorticoid-treated mice resulting in decreased extracellular lamellar bilayers. These structural changes, in turn, were attributable to a profound global inhibition of lipid synthesis, demonstrated both in epidermis and in cultured human keratinocytes. The basis for the abnormality in stratum corneum integrity and cohesion was a diminution in the density of corneodesmosomes in the lower stratum corneum. We next performed topical replacement studies to determine whether lipid deficiency accounts for the glucocorticoid-induced functional abnormalities. The abnormalities in both permeability barrier homeostasis and stratum corneum integrity were corrected by topical applications of an equimolar distribution of free fatty acids, cholesterol, and ceramides, indicating that glucocorticoid-induced inhibition of epidermal lipid synthesis accounts for the derangements in both cutaneous barrier function and stratum corneum integrity/cohesion. These studies indicate that even short-term exposure to potent glucocorticosteroids can exert profound negative effects on cutaneous structure and function. Finally, topical replenishment with epidermal physiologic lipids could represent a potential method to reduce the adverse cutaneous effects of both topical glucocorticoid treatment and Cushing's syndrome.